Abstract. The article presents testing results of non-autoclave structural and heat-insulating foam concrete, made on the basis of astringents of different grades and with different fillers. It has been experimentally established that the best filler for foam concrete is microsilica due to its high specific surface area and low bulk density in comparison with the sand. The use of high-quality binders in foam concrete mixtures allows to increase not only the strength of foam concrete, but also the content of microsilica up to 70% with respect to mixtures at lower brands of Portland cement.
The construction process involves working not only with heavy structural elements, but also with decorative concrete products designed for decoration of facades and building interiors, which are used as small architectural forms.
In connection with the increase in prices for energy carriers and the increase in heat engineering requirements for enclosing structures, there was a need to use energy-efficient building materials. One of the promising structural and thermal insulation materials is foam concrete. Due to its porous structure, foam concrete allows to keep heat in the building at the onset of winter operation, creating a perfect indoor microclimate.
The foam concrete of non-autoclaved hardening is one of the most effective materials for construction in seismically hazardous areas and regions with severe climatic conditions, such as the Irkutsk region. Products made of it allow improving, in addition to thermal properties, acoustic ones in buildings, while significantly reducing their weight. The use of non-autoclave structural and heat-insulating foam concrete reduces construction costs, labor costs and increases labor productivity.
Despite all these advantages of foam concrete, its significant disadvantage is low strength. Therefore, one of the most important tasks is to search for ways to improve its strength characteristics.
Previous studies [1] [2] and analysis of literature sources allow us to establish that the physical and mechanical properties of cellular concrete depend on the type of binder, the quality of the aggregates, the nature of the foaming agent, the additives used, the hardening conditions and many other technological factors. As a binder for the production of foam concrete it is advisable to use high-strength Portland cement with a normalized dispersion composition, and industrial wastes with low bulk density can be used as a filler, such as ash from thermal power stations and microsilica.
Microsilica (MS) is formed in passing, as a result of condensation from the gas phase in the smelting of silicon alloys (ferrosilicon, silicochrome, silicomanganese). In concrete technologies, Ms application was developed in the 70s of the last century, initially primarily due to the possibility of its utilization without significant loss in the properties of concrete. The use of MS in technology is due to its ability to actively interact with Ca(OH)2 during the hydration of cement. The chemical activity of MS in combination with a high specific surface made it an effective component of modern cement concrete [1] .
The introduction of plasticizing additives into the foam concrete mixture allows to reduce the water-cement ratio, without reducing the mobility of the mixture, and to increase the strength of the finished foam concrete. And since MS, as an ultradisperse material, has a high water demand, its use in the composition of foam concrete mixtures is expediently combined with a plasticizer.
The purpose of this work is to study the influence of the binder brand and the type of aggregate on the physico-mechanical characteristics of non-autoclave structural-thermal insulation foam.
The following materials were used in the studies: (a) the white cement of the firm "Cimsa" CEM I 52.5 R (PC 600) produced in Turkey; (b) the CeEM II/А-З 32,5B cement (PC400 D20) being produced by the JSC "Angarskcement"; (d) the sand of natural origin with the modulus of fineness Mk = 1.3 (very fine) and the bulk density of ρn = 1.4 g/cm 3 ; (e) microsilica from dust collecting filters of the JSC "Kremniy" with the bulk density of ρn = 0.6 g/cm 3 ; (f) a hyperplasticizer based on polycarboxylates "MC-Power-Flow-3100"; and (g) a synthetic blowing agent Penta Pav 430A.
The research method was as follows. The foam concrete mixes were prepared according to the classical technology: the mortar mixture was separately prepared, consisting of a different ratio of Portland cement, sand, microsilica, sealing compounds with the addition of hyperplasticizer, and the foam (water+foaming agent). The concentration of the aqueous solution of the foaming agent was 2.5%, the foam ratio was 22÷23. Next, the solution mixture and the foam were mixed together until reaching a uniform consistency.
Increasing the amount of microsilica in the mixture reduces its mobility; accordingly, it is necessary to increase the water ratio and the amount of the plasticizing additive in order to provide the necessary mobility of the solution mixture. Compositions of foam concrete mixes are given in Table 1 .
From the foam concrete mixes (Table 1) , samples sized 40x40x160 mm were molded; on the third day, the samples were formed and placed in a normal hardening chamber. After 28 days, they were dried to constant weight at a temperature of 100±5°C and tested for bending and compression by a standard procedure. The results are shown in Table 2 and in Figures 1-4 . From the data in Table 2 and Figures 1-3 , it can be clearly seen that the maximum coefficient of constructive quality, and, consequently, the increased strength characteristics are showed by those compositions that are based on microsilica and high-strength Portland cement CEM I 52.5 R (PC 600). However, the moisture content of the foam concrete samples containing microsilica as a filler is more than three times higher than that of sand samples (Figure 4) .
It has been experimentally established that the composition of the non-autoclaved structural and heat-insulating foam concrete (number 13 in Table 1 ), being made on the high-strength Portland cement CEM I 52.5 R (PC 600) and containing as microsilica a filler in an amount of 70% of the solids' mass, possesses the compressive strength of 26.84 MPa, the bending strength of 5.78 MPa, with an average density of 955 kg/m 3 . Thus, it can be concluded that of the two types of investigated aggregates, microsilica is the best for foam concrete. This is because of the fact that due to the high specific surface area and low bulk density of microsilica, the content and increase in its amount in the foam concrete mixture contributes to thickening the interporal partitions of the foam concrete and reducing its total porosity. Using high-quality binders in the foam concrete mixtures allows increasing not only the strength of foam concrete, but also the content of MK up to 70% with respect to the mixtures made of Portland cement obtained from lower brands.
